INTRODUCTION
The social, cultural, political, and economic impacts of climate change are wide ranging in scale and scope. The physical manifestations of climate change have been identified as average global temperature increases, reductions in snow and ice, global mean sea-level rise, and changes to some climate extreme (among a wide variety of additional climatic changes) (IPCC 2013) . Different geographical locations, industries, and communities will be impacted upon by these climate change impacts in various ways and to various degrees. In response, climate change vulnerability assessments have set about addressing who and where will be the most vulnerable, in order to enact proactive adaptive responses. Vulnerability to climate change is framed in different ways, often related to specific epistemic communities (Füssel 2007; Schneiderbauer et al. 2013) . Due to the wide-ranging impacts of climate change, vulnerability research encapsulates numerous academic traditions (Adger 2006) . Conceptualizations of vulnerability have been employed as analytical tools to explore resilience, marginality, susceptibility, adaptability, fragility, risk, exposure, sensitivity, and coping capacity (Liverman 1990; Adger 2006; Füssel and Klein 2006) , and it depicts concepts of ''possible loss, damage, and impact; of threat, risk and stress; of uncertainty and insecurity, of a lack of power and control…'' (Klein 2009. p. 285) . More important than the existence of different conceptualizations of vulnerability is the effect that these framings have on the questions asked, knowledge produced, and policy responses prioritized (O'Brien et al. 2007) .
Climate change should be viewed in a multi-stress context, interacting with a range of natural-and humanenvironment changes and pressures (Wilbanks 2003) . With this in mind, a ''single-stressor-single-outcome'' approach to vulnerability will clearly not capture the whole state of affairs (Eakin and Luers 2006) . This paper seeks to enhance understandings of climate change vulnerability within its wider physical, social, economic, and political context. It will introduce a comprehensive contextual vulnerability framework, which is born from the outcome and contextual frames of vulnerability previously proposed by O'Brien et al. (2007) to present a way of conceptualizing climate change vulnerability situated in wide-ranging physical, social, cultural, environmental, political, and economic discourses. The example of New Zealand's tourism industry is employed to discuss and examine the validity of this framework for application to a variety of case studies.
FRAMING VULNERABILITY
Vulnerability research emerged as a pathway to draw together impacts and adaptation (Malone and Engle 2011) . The vulnerability concept couples human and natural systems (Polsky et al. 2007) , and research in this area explores the exposure, sensitivity, and adaptability of these systems to threats, such as climate change. As a result, vulnerability has been employed as a key organizing concept for wideranging research in this field (Glaas et al. 2010; Malone & Engle 2011; Holsten and Kropp 2012; Schneiderbauer et al. 2013) . This research has explored vulnerability on a range of scales, from local (Glaas et al. 2010) to regional (Malone and Engle 2011; Holsten and Kropp 2012; Schneiderbauer et al. 2013 ) to national contexts (Klein 2009; Fazey et al. 2010) . Likewise, the concept of vulnerability has been applied to wide-ranging industry (Moreno and Becken 2009 ) and social contexts (Fazey et al. 2010) . Indeed, sectoral vulnerability assessments have dominated climate change research in this field, while integrated and transferable approaches to vulnerability, as presented in this paper, are less common (Holsten and Kropp 2012) .
In recent years, developments in theoretical and scientific frames for vulnerability research have proliferated (Schneiderbauer et al. 2013 ). There are a broad range of perspectives through which vulnerability can be viewed; it is beyond the scope of this paper to thoroughly review all, and, therefore, readers are referred to Eakin and Luers (2006) and McLaughlin and Dietz (2008) for comprehensive reviews. Instead, this paper will review a range of approaches from deterministic (geocentric) to political economy (anthropocentric) which incorporate a breadth of associated research methods and application (Füssel 2007) . A deterministic or ''biophysical'' (McLaughlin and Dietz 2008) approach to vulnerability focuses on learning about the physical impacts of natural hazards (Füssel and Klein 2006; Eakin and Luers 2006) . In terms of research methods, this approach relies on modeling and measurement techniques. This has been a dominant approach to climate change vulnerability research (Pelling 2001; McLaughlin and Dietz 2008) . However, this perspective neglects the factors-social, economic, and politicalwhich shape vulnerability as well as overlooking coping strategies enacted by individual and corporate actors (McLaughlin and Dietz 2008) .
An alternative lens is provided through the mechanistic engineering approach to vulnerability (Füssel 2007) which proposes that technology and innovation can reduce vulnerability, often through technical adaptations. The inclusion of adaptation into vulnerability assessments is widely advocated (Scott et al. 2003; O'Brien et al. 2007) with reliance on technological responses often critiqued for maintaining business as usual patterns of behavior and decision making. In particular, overly technocratic responses stimulated the emergence of more anthropocentric vulnerability research traditions (Eakin and Luers 2006, Hewitt 1983) , which differs from earlier approaches by analyzing social and economic processes along with causation and social difference (Eakin and Luers 2006) .
The first attempt to integrate both climatic and societal stressors into a vulnerability model came from Kates (1985) , with the intention of addressing the underlying processes which contribute to vulnerability whether biophysical or socio-cultural. Of these anthropocentric traditions, the human ecology approach argues for greater social engagement and consideration for human behaviors and perceptions (Füssel 2007) . Whether individuals, communities, and industries perceive themselves to be vulnerable to climate change will impact upon funding regimes, policy approaches, and local-level mitigative and adaptive behaviors. This was further developed by the political economy approach which questions who is the most vulnerable to environmental risks and hazards, and why. Thus, it is the disproportionate vulnerability of certain social groups relating to marginalization and underdevelopment which is the focus of the political economy approach.
An outcome vulnerability framing has been hegemonic for social and economic climate change research (O'Brien et al. 2007 ). This linear approach to conceptualizing vulnerability focuses on impacts (exposure) and responses (adaptations) and has also been referred to as end-point ( Kelly and Adger 2000; Füssel 2007 ) and as the ''impact model'' (Kates 1985) . It considers vulnerability to be the residual output after any measures to reduce the impact have been taken, and, therefore, relies on adaptation (and adaptive capacity) to moderate the impact. This framing has traditionally excluded the social aspects of vulnerability, focusing instead on the biophysical manifestations of the hazard. As such, vulnerability is framed as a singular event, or group of events which can be represented as monetary costs, mortality rates, and ecosystem damage (O'Brien et al. 2007 ). As climate change has become an increasingly socialized issue (Hopkins 2013a) , it has become apparent that the biophysical impacts need to be considered in light of the social, economic, and political conditions.
O 'Brien et al.'s (2007) conceptualization of ''contextual vulnerability'' challenges the dominance of the outcome framing of climate change vulnerability. It is concerned with a human-security perspective of climate change vulnerability specifically focusing on the unequal impacts climate change will have on individuals and societies, and it interprets vulnerability as a current inability to withstand external changes including, but not limited to, climate change. Thus, the contextual framework identifies a range of social, physical, technological, and structural stressors. This approach posits that through a focus on present-day vulnerabilities and stressors, vulnerability to future climate change will also be addressed (Burton et al. 2002; O'Brien et al. 2007 ).
The continued salience of dichotomies in vulnerability research-for example the anthropocentric and geocentric approaches mentioned above-has been used to explain the ongoing difficulty in bringing together social and environmental variables (McLaughlin and Dietz 2008) . The present research attempts to address this problem by unifying the various approaches to understanding climate change vulnerability in order to create a comprehensive climate change vulnerability framework.
MATERIALS AND METHODS

A Comprehensive Contextual Vulnerability Framework
This paper will be structured around the comprehensive contextual vulnerability framework (Fig. 1) . This framework focuses on drawing together the many different ways of framing and understanding climate change vulnerability, so as to gain a comprehensive, multi-disciplinary understanding of climate change vulnerability for application to specific study areas including organizations, industries, and communities. Significantly, it explores the direct (physical) impacts as well as the indirect (social and policy) impacts, including both internal and external stressors. This framework was developed to represent the many competing aspects of climate change vulnerability which can be overlooked. Within the model, the (social, biophysical, economic, and political) phases are not contained, but exist (both temporally and spatially) on an overlapping continuum. There is significant interplay and interaction between the aspects of this framework, represented by the removal of lines and boundaries between the sections. Moreover, this framework does not endeavor to measure vulnerability in specific contexts, rather it provides a snapshot of the complex interplay of dynamic factors, at a particular point of time. Scalability is a particular feature of this framework, whereby (A) could be an individual, an organization, a community, or a country, and the internal and external factors will shift accordingly. In the case of the present research, the framework is applied on a national scale, while incorporating global and local dimensions.
As a three-dimensional framework, this conceptualization is working through analytical, external, and internal categorizations or ''vulnerability factors'' (Füssel 2007) . The analytical factors are broad categorizations of themes which are spatially and temporally dispersed and influence the existence of vulnerability at different scales. The terms ''external and internal factors'' are used in line with Turner et al. (2003) to ''distinguish the external stressors that a system is exposed to from the internal factors that determine their impacts on that system'' (Füssel 2007, p. 157) . Likewise, the internal, external, and analytical levels of the framework align with Schneiderbauer's et al. (2013) threelevel approach for adaptive capacity, through drawing together the generic and specific factors. The three elements of the framework will now be explored in greater detail.
Analytical Factors (A)
The analytical factors underpinning the comprehensive contextual climate change vulnerability framework are: the physical phenomenon of climate change, the social phenomenon of climate change, and broad scale political and economic influences. These four interacting elements frame and provide structure for subsequent external and internal analyses. Adopting terminology from Hulme (2009) , the social and physical phenomenons of climate change acknowledge the multiple ways climate change is understood by a variety of factors. In terms of a vulnerability assessment, these perceptions are critical to fully comprehend resultant behaviors. Likewise, broad-scale economic and political factors will influence the landscape in which climate change is embedded. These analytical factors place climate change within a multifaceted and dynamic social, physical, economic, and political context, with the purpose of better understanding the complex range of factors contributing to a vulnerability assessment.
External Factors (B)
In terms of spatial scale, the external factors presented in Fig. 1 (B) relate to a broader scale of analysis yet associated patterns to the internal factors (C). In relation to the social phenomenon of climate change, external factors include norms, world views, and consumptive behaviors. Uniquely, this framework incorporates how social perceptions of climate change vulnerability and discourses of climate change might impact upon vulnerability assessments and behaviors. Thus, it argues that social factors (individuals and communities) external to the case study under examination may contribute to vulnerability. Likewise, the external factors explore the global framing of the bio-physical impacts of climate change and the interplay these may have on the social, economic, and political factors.
Internal Factors (C)
The internal factors depicted in Fig. 1 call for closer attention to the social, biophysical, economic, and institutional conditions of the case study. Thus, it advocates moving beyond physical climatic determinants of vulnerability to consider how a range of contextual conditions could contribute to adaptive capacity, resilience, and vulnerability. Thorough analysis of the localized biophysical conditions of climate change and the related impacts may differ from the way the risk of any climatic variability and change is perceived by social factors. Likewise, adaptive capacity and adaptive action may not correlate due to financial, social, and political influences (O'Brien et al. 2007 ). The agency of actors to enact adaptive or coping behaviors must be incorporated to accurately represent vulnerability. The economic outlook of the entity may affect adaptive capacity, as the ability to invest in riskreducing technologies and practices may be reduced. Likewise, an organization with a poor economic outlook may be less concerned by risks associated with climate change due to the ''finite pool of worry'' (Hansen et al. 2004) . Thus, each aspect of the ''internal core'' should be viewed as interacting, and the complex interactions between the elements require attention.
Adaptations through technical, behavioral, and policy measures are the main method through which vulnerability can be reduced through reducing negative impacts and promoting positive outcomes (Field et al. 2012) . The capacity to utilize adaptive strategies is highly location and time sensitive. The type of adaptation promoted, broadly defined as technical, social, and policy, is often contingent on the frame of vulnerability employed through the research. Adaptive capacity, on the other hand, is considered to be intrinsically connected to normative and motivational values, rather than economic development context, as previously thought (Haddad 2005) . As adaptation is built into each of the four categories of the framework, it will be discussed within the relevant sections.
The framework presented in Fig. 1 will now be applied to the context of New Zealand's national tourism industry. ''Internal Factors (C)'' section of the framework (Fig. 1) will be the national scale of New Zealand, with some discussion of regional contexts. ''External Factors (B)'' section will explore the global context in which New Zealand's tourism industry exists.
Research Methods
The drivers of vulnerability have traditionally been approached through a mix of both qualitative and quantitative research methods (Eakin and Luers 2006) . The comprehensive contextual vulnerability framework (Fig. 1 ) pulls together and accommodates a range of data sources to AMBIO 2015, 44:110-120 gain a broad picture of vulnerability for (aspects of) a system. Each portion of Fig. 1 was systematically reviewed in the context of New Zealand's tourism industry. Drawing from secondary data and a comprehensive literature review, the application of the framework to New Zealand's tourism industry demonstrates the way through which vulnerability on varying scales (from global through to local) can be investigated. The four themes within the internal, external, and analytical factors were each approached independently by the author, constructing questions around how, for example, the global financial context, might impact upon the New Zealand tourism industry. This could be replicated with other industries, communities, and ecosystems, although further testing and application are required.
New Zealand
New Zealand is in the south-west Pacific Ocean comprising two main islands: the North Island; and the South Island. New Zealand is a long and narrow country (approximately 35°S-47°S). Located on the boundary of the Pacific and Indo-Australia Plates, New Zealand experiences frequent earthquakes and is home to over 80 volcanoes. Accordingly, New Zealand society has established around a variety of natural risks and vulnerabilities to which it has needed to adapt and build resilience. New Zealand is also characterized by varied topography, in particular the South Island is divided in length by the Southern Alps. This context contributes to varied climatic features; while broadly defined as a maritime climate, the far north of the North Island experiences a sub-tropical climate. Temperature, rainfall, and wind all vary substantially across New Zealand. This can be evidenced by mean annual temperatures which vary from 16°C in the north to 10°C in the southern regions and results in distinct regional variations of climate change forecasting (NIWA 2013) . New Zealand's economy is reliant on international trade (The Treasury 2012); agriculture, horticulture, fishing, forestry, and mining all have large contributions to the economy. Inbound, international tourism provided a direct contribution of 3.3% ($6.2 billion) to New Zealand's GDP (Ministry of Business Innovation and Employment 2012), and international tourism expenditure amounts to NZ$9.6 billion (New Zealand Tourism 2013). The tourism industry's importance to New Zealand's economy is forecast to continue, with the Ministry of Business, Innovation, and Employment expecting 3 million visitors a year by 2015-and a domestic population of approximately 4.6 million (Statistics New Zealand 2014). Aviation accounts for 40 % of tourism's overall carbon footprint (Hall et al. 2013) , and, therefore, the attraction of New Zealand's natural environment is at odds with the environmentally detrimental effect of long-haul air travel required by most of New Zealand's main tourism markets: Australia (Eastern seaboard is the only medium-haul region), China, United States, United Kingdom, Japan, South Korea, and Germany (Tourism New Zealand 2013). Since New Zealand's tourism industry is highly weather and climate dependent (Becken and Wilson 2013) , the impacts of climatic changes need to be better understood.
Consequently, New Zealand's tourism industry was selected as an important and relevant case study for 4 reasons:
(1) New Zealand's economic reliance on international tourism markets and extreme long-haul air travel is aligned with other geographically remote countries and small island economies; (2) The ski industry is the core feature of New Zealand's tourism industry; this economic importance is replicated in many alpine regions; (3) The diverse climatic features of New Zealand represent a range of climatic vulnerabilities including drought and flooding, thus representing a range of impacts to which the tourism industry (and country more broadly) must cope; (4) A low domestic population (4.6 million in 2014) which aligns with European and Nordic countries including Ireland, Norway, Finland, and Denmark.
The Complex Tourism System
The tourism industry has been defined as a complex, uncertain, and unpredictable system (Farrell and TwiningWard 2004; Baggio 2008) . However, limited attention has been paid to a whole system approach to tourism. This is ''despite the advantages such methods afford for coping with the multidisciplinary environment in which tourism operates'' (Farrell and Twining-Ward 2004, p. 278) . None less so than the multidisciplinary nature of climate change. The case of New Zealand's tourism industry will be employed in this paper to systematically examine the contextual vulnerability to climate change from physical, social, economic, and political perspectives. It will engage with these issues at a range of spatial scales from global through to local and provide a preliminary attempt to draw together a comprehensive understanding of climate change vulnerability for New Zealand's tourism industry. A national scale analysis important due to the range of industries and vulnerabilities which operate within it, for example, viewing winter tourism without considering summer tourism could depict an asymmetric image of vulnerability. Up to now, single-season vulnerability assessments have been dominant in the literature (Kruse et al. 2013) . Through the application of the comprehensive contextual climate change vulnerability framework to the New Zealand tourism industry, a greater understanding of the wide-ranging impacts of climatic and non-climatic factors will be achieved, so as to inform the New Zealand government's tourism and climate change policies and the tourism industry's future management planning.
RESULTS
The Physical Phenomenon of Climate Change
On a global scale (Fig. 1, Sect. A.1), manifestations of climate change have been identified as: sea-level rise, glacier recession, increasing average global temperatures, and increased extreme weather events, among others (IPCC 2007) . While these biophysical impacts will produce a wide range of effects (ranging from devastating to positive changes) at specific locations, they will also generate follow-on effects which may create a wide range of climatic and non-climatic changes in New Zealand. New Zealand (Fig. 1, Sect (Hennessy et al. 2007 ). In particular, the Southern Alps is an important region in terms of both hydroelectricity and tourism. As a tourism destination, it attracts year-round visitors due to its popular climate, with dry warm summers and cold snowy winters, enabling a wide range of activities. Physical climatic changes in tourism regions reliant on weather for tourism operations could impact upon tourist flows, activity participation, satisfaction, and safety (Becken and Wilson 2013) .
While localized projections suggest negative impacts of climate change for New Zealand's ski industry, research has shown that the biophysical impacts to New Zealand will be less than other regions or countries, including close neighbors, Australia (Hendrikx et al. 2013 ). This recognizes the importance of considering the contextual factors of any vulnerability assessment. While being examined in isolation, the outcome for New Zealand may appear overly negative. Nevertheless, this has in many ways led to complacency regarding the relative vulnerability of Australia to climate change impacts (Hopkins et al. 2013) , and provided a source of optimism, and potential opportunity for New Zealand-particularly in terms of tourism. A particular critique of the outcome framing of vulnerability has been its focus on vulnerability without consideration of the broader context including examinations of relativity (O'Brien et al. 2007 ); thus, considering the broader context of biophysical impacts of climate change is paramount.
The Social Phenomenon of Climate Change
As a social phenomenon, climate change is individually and collectively constructed through a complex interplay of beliefs, values, attitudes, aspirations, and behaviors (Hulme 2009) . Social perceptions will influence vulnerability (both perceived and projected) through driving proactive or reactive, autonomous or planned adaptive behaviors (Smit et al. 2000) . It has already been suggested that tourist perceptions of destination scale climate change impacts, as well as travelrelated environmental degradation (CO 2 emissions), are likely to play an increasing role in travel decision making (Scott et al. 2008) . Research conducted with community members, tourists, and industry stakeholders in New Zealand's ski industry indicated a wide variation of perceptions regarding climate change impacts (Hopkins 2013b ) and adaptive responses (Hopkins 2013c) . In contrast, the perceptions of international tourists related to international travel to New Zealand indicated that in the European context, behavioral modifications in terms of travel behaviors may occur in short-haul travel first (Higham and Cohen 2010) . Consequently, notwithstanding an unforeseen shock to the current transport system (such as a global price on carbon), the desire to undertake extreme long-haul travel to visit New Zealand may continue into the short-to medium-term future.
Embedded norms and practices designed around rights and needs to travel are at odds with greenhouse gas reduction efforts (Hall et al. 2013) . Research has indicated a lack of willingness to reduce international, long-haul, travel behaviors (Higham and Cohen 2010; Cohen and Higham 2011) . Nevertheless, societal changes including shifting travel and mobility patterns will have implications for tourist demands and could contribute to a greater number of ''staycations'' (Papatheodorou et al. 2010) . The social changes occurring as a result of climate change, and associated economic and political changes, will contribute to the vulnerability of a tourism destination. For New Zealand's ski industry, the relative vulnerability of Australia's ski industry could contribute to an increase in Australian skiers changing their travel behaviors and thus increasing travel flows to New Zealand for the primary purpose of skiing (Hennessy et al. 2007 ). However, research has also suggested that a decrease in domestic natural snow in Australia could lead to reduced activity substitution rather than spatial substitutive behaviors (Pickering et al. 2010) . Thus, greater understandings of the nuanced social perceptions and behavioral intentions of tourism markets are required to gain a better understanding of potential vulnerabilities for tourism destinations.
Economic Influences
Droughts, floods, and other extreme events can contribute to substantial economic losses (Hennessy et al. 2007 ). Approximately 10 % of the global GDP is spent on tourism and recreational activities (Berrittella et al. 2006) . Global, national, and individual financial positioning will impact upon vulnerability to climate change impacts. Coping with changes and/or external stressors requires flexibility in business practices. Many countries likely to experience climate change first, and most drastically, are small island developing states, often reliant on tourism for economic development (Prideaux and McNamara 2012) . These regions often have a lower adaptive capacity due to developing economies and single-industry dominance. Similarly, New Zealand's tourism industry is largely constructed of small businesses, which will be directly affected by climatic events, with potentially less resilience and coping capacity.
While the Australian government explored the impacts of climate change on its economy through the Garnaut Review (Garnaut 2008) , and the British government released a report by Nicolas Stern discussing the impacts of climate change on the world economy (Stern 2007), New Zealand is yet to commission a study examining the economic impacts of climate change to the nation. Consequently, there has been a piecemeal approach to understanding the likely climate change impacts from an economic viewpoint.
The Global Financial Crisis (GFC) in 2008/2009 instigated changes in travel and consumption behaviors (Hall 2010; Ritchie et al. 2010) . The GFC negatively impacted individual disposable incomes and job security leading to reduced international travel flows (Papatheodorou et al. 2010; Ritchie et al. 2010) ; this contributed to local-scale economic vulnerability in tourism destinations with low adaptive capacity (in this case a diversity of incoming tourist markets or non-tourism economic activities). This impact was not uniformly distributed; some regions indicated small degrees of impact. While non-climatic events such as the GFC have been shown to decrease public concern for climate change, in terms of tourism flows, they could result in the same outcomes-changing tourism flows and travel behaviors. Nevertheless, many were surprised at the speed at which carbon dioxide emissions returned to their upward trajectory following the initial downturn following the start of the financial crisis.
The capacity to adapt for tourism subsectors will be heavily influenced by social perceptions and financial capacity, particularly in terms of large-scale, technical adaptation which is prevalent in the tourism industry and specifically the ski industry. Snowmaking has been the focus of ski industry adaptation for the past decade, leading to improvements in technology. This response is aligned with Füssel's (2007) mechanistic engineering approach to vulnerability assessments, which focuses on research questions of how technology can reduce the risks associated with climate change. Through this approach, vulnerability is coupled with economic capacity to invest in technical adaptations, thus promoting inequities.
Political Influences
It is important that policy interventions adequately approach the inherently multi-scalar nature of climate change (Turner et al. 2003; Adger 2006 ). Yet as a result of the complexity of attributing aviation emissions, global aviation CO 2 emissions were not included in the compulsory reduction targets of the Kyoto Protocol (Becken and Hay 2007; Smith and Rodger 2009) . Likewise, international aviation has not been explicitly incorporated to postKyoto emission reduction negotiations (Hall et al. 2013) . In order to address climate change, annual carbon dioxide emissions need to be reduced by between 3 and 6 % (Hansen et al. 2006; Parry et al. 2008; Peeters and Dubois 2010) . Tourists contribute 4.4 % of global carbon dioxide emissions (Peeters and Dubois 2010) , and emissions are projected to increase at an average annual rate of 3.2%, thus directly contradicting any attempts to reduce emissions. This resulted in Peeters and Dubois concluding that: ''Without radical shifts, it seems quite impossible to find a future tourist travel system consistent with the strong CO 2 emissions reductions required to avoid dangerous climate change'' (Peeters and Dubois 2010, p. 455) . Given the reluctance of individuals to reduce personal mobility, universal climate policy and regulation have been advocated as the best method to foster positive change (Scott et al. 2012) .
Due to New Zealand's isolated geographical positioning, and reliance on long-haul air travel for tourist arrivals, a key vulnerability factor is the state of global governance and mitigation policy. New Zealand's Ministry for Tourism (2009, np) acknowledged that: ''New Zealand's distance from most key markets makes journey-related greenhouse gas emissions, costs and consumer perceptions key issues for the sector.'' Research has been undertaken to explore the perceptions of outbound visitors (from New Zealand) (Becken 2007) and international public perceptions of the extreme long-haul travel required to visit New Zealand (Cohen and Higham 2011) and has indicated contradictions in concern and behaviors. This could denote a requirement for government scale intervention to incorporate aviation emissions into emissions reductions targets. When aviation is included in mitigation policy, New Zealand's inbound and outbound tourism will be impacted. Thus, aviation mitigation policy is increasingly important in terms of international tourism in countries requiring long-haul air travel such as Australia and New Zealand. To date, however, no country has established a strategy to monitor and/ or measure tourism-related CO 2 emissions reductions (Scott et al. 2012; Hall et al. 2013) .
Policy responses to climate change do not need to be detrimental to New Zealand's economy. Responses which include technical efficiency and modal-shift/length of stay could result in a decrease in CO 2 emissions from tourism. Thus, responding early and positively could allow New Zealand's tourism model to adapt. Already popular with the ''backpacker'' tourist, New Zealand's distance could work as an opportunity. However, this does not account for social (tourist) perceptions of the acceptability of extreme long-haul flight in the coming decades (Cohen and Higham 2011) . New Zealand's Tourism Strategy 2010 highlights resource efficiency and carbon neutrality as two priorities for sustainable tourism development (Becken and Hay 2007) . Climate change policy could impact upon investment decisions and operator decision making.
DISCUSSION
This paper has identified the complexity of assessing climate change vulnerability for New Zealand's tourism industry due to the range of non-climatic factors, interactions, and feedbacks. Annual emissions arising from tourism are increasing unabated, directly contradicting efforts to address climate change. The tourism industry, along with national governments and international governance systems, needs to explore ways to tackle this paradox, and one such way is including aviation in any policy efforts. This poses a significant risk for countries, like New Zealand, which rely on aviation for exports and tourism. Furthermore, since climate is a significant driver of tourist's destination choice (Gómez Martín 2005) , this could have implications for New Zealand's tourism industry due to its reliance on outdoor recreation (Wilson and Becken 2011) .
The physical impacts of climate change will demand changes to management practices and supporting policy and regulation. The potential negative effects associated with increased extreme events could damage existing infrastructure, or lead to safety concerns which will require greater regulation from within the industry or from government. In terms of New Zealand's government decision making, it is vital that potential tourist behavioral changes are accounted for in policy and planning. Assumptions around a business as usual status quo could limit the resilience of New Zealand's tourism industry to potential shocks. By developing domestic markets, and further expanding upon Australian markets, New Zealand's tourism industry could proactively prepare for the likelihood of a global climate change mitigation policy and the inclusion of international aviation emissions into a post-Kyoto agreement. Furthermore, changes to tourism-related investments and decision making will require changes to current structures and the flexibility of key tourism industry actors.
There are currently many knowledge gaps concerning the climate change impacts for New Zealand, both in terms of its tourism industry, and in more general terms. Greater attention is required to understand how climate change is likely to impact New Zealand and its vulnerability to direct and indirect climate change impacts. Employing the comprehensive contextual vulnerability framework is one way to attempt to understand the complexity of climate change impacts. It can also indicate areas which require further empirical investigation. For New Zealand's tourism industry, it is clear that there are many overlapping issues both directly and indirectly related to climate change which contributes to degrees of vulnerability. Nevertheless, the impacts and vulnerability will be highly site specific.
CONCLUSION
This paper has applied a comprehensive contextual vulnerability framework to the tourism industry of New Zealand. In doing so, it has highlighted the broad range of interrelated issues which could contribute to or mitigate the risks of vulnerability to climate change. While these vulnerabilities are unique to the New Zealand context, based on its geographical, economic, political, and socio-cultural contexts, this framework can be applied to other contexts to rethink vulnerability for some industries or regions. Further, it can be applied to different spatial scales-such as a regional tourism industry-allowing an examination of the internal and external factors which may enforce vulnerabilities or help the region to develop resilience. It is beyond the scope of the current paper to explore these alternative contexts, and expert knowledge on the case study is required in order to adequately represent the context-specific internal, external, and analytical factors.
For example, research by Brouder and Lundmark (2011) exploring perceptions of vulnerability in Northern Sweden reported clear differences in terms of stakeholder perceptions of vulnerability to biophysical impacts. This research would contribute to box (c) 2. Social perceptions of the contextual vulnerability framework (Fig. 1) incorporate understandings of stakeholder willingness and ability to adapt to changes, thereby directly contributing to vulnerability. The community impacts identified by their research might be mitigated by local, regional, or national policy, planning, and/or adaption. Thus, mapping the vulnerability of Northern Sweden with the framework from Fig. 1 may illuminate options and opportunities for this region. The relationship between adaptive capacity and actual adaptive behaviors is not clear nor rational (O'Brien et al. 2007 ); thus, exploring social perceptions and behavioral intentions can provide a better understanding of the interactions between the four aspects of the framework. While research investigating discrete aspects of this framework is required, the value of the framework is to draw it together as done with the example of New Zealand's tourism industry.
Vulnerability to climate change will not be experienced in a homogenous way. Dominant frames of vulnerability focus on vulnerability as the outcome of impacts after enacting adaptive capacity (O'Brien et al. 2007) . Further, there is often a focus on technical adaptation strategies to reduce the associated risks, which can further perpetuate inequalities due to a reliance on economic capacity. This paper has presented a comprehensive and unified approach to exploring climate change vulnerability. Incorporating economic, political, biophysical, and social aspects of climate change, this framework draws together the many nuanced factors contributing to climate change vulnerability. This paper has highlighted the many gaps in understanding the vulnerability of New Zealand's tourism industry to climate change and also the difficulty in operating on a national scale in vulnerability assessments. Individual tourism destinations (such as Queenstown in New Zealand) and industries (such as the ski industry) will experience climate change vulnerability differently and associated with adaptive capacity which is intrinsically linked to economic capacity. To better inform policy, greater focus is required on the range of possible vulnerabilities (climatic and non-climatic) and their interplay. National and international responses to climate change can and will have direct impacts on local-scale tourism operations, and a greater exploration of these prior to the fact is needed to prepare New Zealand for changes ahead. Future research could undertake expert interviews with a range of stakeholders to test the framework. This paper has reviewed climate change vulnerability research and vulnerability frameworks and presented a comprehensive framework exploring the climatic and non-climatic factors contributing to climate change vulnerability. The structure of this framework allows for a mix of data to be brought together to collectively examine climate change vulnerability for a given system. The application of this framework to the New Zealand tourism industry demonstrates its valuable use to explore complex systems; however, the scalability of the framework lends itself to a wide range of applications. Further research will be required to test this framework in different contexts.
